Nuclear magnetic resonance studies of the structure of B50/neuromodulin and its interaction with calmodulin.
B50/neuromodulin is a neuronal phosphoprotein that is found in association with the inner membrane of nerve cells. In this work, we have studied the structure of bovine B50 in aqueous solution (pH 7.5) by 1H nuclear magnetic resonance (NMR) spectroscopy and our results indicate that B50 is an unstructured protein under these conditions. One-dimensional 1H-NMR titration studies of the interaction between B50 and calmodulin (CaM) have shown that B50 does not interact with (or) interacts very weakly with apo-CaM in solution; neither does B50 interact with Ca(2+)-CaM. These NMR data are consistent with an earlier observation that B50 is not capable of binding apo-CaM in vitro unless some nonionic detergent is present. We have also detected aromatic NMR peaks for a new posttranslational modification that might involve the His residues of the protein. The interaction of a 14-residue peptide (I38-L51) encompassing the CaM-binding domain of B50 with CaM was also studied by NMR. We have found from two-dimensional transferred nuclear Overhauser enhancement experiments that the B50 peptide binds weakly to apo-CaM in an alpha-helical conformation; the alpha-helix appears to be induced by the binding of the peptide to apo-CaM.